Patulin-induced oxidative DNA damage and p53 modulation in HepG2 cells.
Patulin (PAT) is a mycotoxin produced by certain species of Penicillium and Aspergillus. The aim of this study was to assess PAT-induced DNA damage and to clarify the mechanisms, using human hepatoma G2 (HepG2) cells. PAT caused significant increase of DNA migration in single cell gel electrophoresis assay. To elucidate the role of glutathione (GSH), the intracellular GSH level was modulated by pre-treatment with buthionine-(S, R)-sulfoximine, a specific GSH synthesis inhibitor. It was observed that PAT significantly induced DNA damage in GSH-depleted HepG2 cells at lower concentrations. PAT induced the increased levels of reactive oxygen species and depletion of GSH in HepG2 cells using 2,7-dichlorofluorescein diacetate and 0-phthalaldehyde, respectively. PAT significantly increased the levels of 8-hydroxydeoxyguanosine and thiobarbituric acid-reactive substances in HepG2 cells. Also, PAT-induced p53 protein accumulation was observed in HepG2 cells, suggesting that the activation of p53 appeared to have been a downstream response to the PAT-induced DNA damage. These results demonstrate that PAT causes DNA strand breaks in HepG2 cells, probably through oxidative stress. Both GSH, as a main intracellular antioxidant, and p53 protein are responsible for cellular defense against PAT-induced DNA damage.